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Codeword in binary serial form or parallel 1 6-bit form 

100 

d0dld2d3d4d5d6d7 e0ele2e3e4e5e6e7 
[Di]- st [Ei]= uv 

Figure 1A 

Codeword in binary byte form 

110 

d0dld2d3d4d5d6d7 [Di] = st 
e 0ele2e3e4e5e6e7 [Ei] = uv 

Figure IB 

Codeword in to^y array form showing row mid column erasure elements 
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[Di] d0dld2d3 s {hexadecimal row elements} 

d4d5d6d7 t 
[Ei] e0ele2e3 u 

e4e5e6e7 v 



w x y z 



{hexadecimal column elements} 



Figure 1C 
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micro-mirrors 
1 2 per codeword 



Figure IE 
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Feedback Shift Register 
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{7 6 5 4 3 2 1 0 bit order} 
1 001, 1 1 00 data- 9C 



Figure 2A 
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Figure 2B 
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1 


1 


results after 4 shifts 
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ECC = 80 



210 

e 0 = d0 + d3 + d4 + d5 + d6 
el = dl + d4 + d5 + d6 + d7 
e 2 = d2 + d5 + d6 + d7 
e3 = d0 + d4 + d5 + d7 
e4 - dO + dl + d3 + d4 
e5 = d0 + dl +d2 + d3 + d6 
e6 = dl + d2 + d3 + d4 + d7 
e7 = d2 + d3 + d4 + d5 

Figure 2C 

220 

d0 = e2 + e3 +e4 + e5 
dl = e0+e3 + e4 + e5 + e6 
d2 = el + e4 + e5 + e6 + e7 
d3 = e3 + e4 + e6 + e7 
d4 » eO + e2 + e3 + e7 
d5 = e0 + el + e2 + e5 
d6 = e0 + el + e2 + e3 + e6 
d7 = el + e2 + e3 + e4 + e7 

Figure 2D 



per example 0+1 + 1+ 0 + 0 =0 

0+1+0+0+1 =0 
1+0+0+1 =0 

0+1+0+1 =0 

0+0+1+1 =0 

0+0+1+1+0 =0 

0+1+1+1+1 =0 

1+1+1+0 ^ 1 
ECC = 80 for data byte 9C 

per example 0 + 0 + 0 + 0 =0 

0+0+0+0+0 =0 

0+0+0+0+1 =1 

0+0+0+1 =1 

0+0+0+1 =1 

0+0+0+0 - -0 

0+0+0+0+0 =0 

0+0+0+0+1 =1 



data byte = 9C for ECC = 80 
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data byte 3 1 F 



data byte 2 D2 



data byte 1 4 7 



disk array WXYZ 



dispersed codewords 



wx y z 
7159 



21 AA 



1 13C 



0 12 3 data bit position 
CD] 

[E] ECC = 85 



1111 

100 0 
10 10 
000 1 



0 100 
1011 
0000 
00 1 1 

1110 
00 10 
000 1 
000 1 




[D] 

[E] ECC = CO 
[D] 

[E] ECC = 88 



both Y and Z drives fail 
read array WX 
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Recovered Data 

IF 
D2 
47 



Figure 3 
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data byte 2 



data byte 1 



write array WXYZ 
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data array WXYZ 



data 
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wxy z 

0100 
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0 12 3 data bit position 



0 100 [D] 
1011 

0000 [E] note - ECC = CO 

001 1 

1 1 1 0 [D] 
00 10 

000 1 [E] note- ECC = 88 
000 1 



Wd 



@\ 1 400 
I Zd 




dispersed codewords 



mirrored "proxy" data 
ECC array WXYZ 
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ECC byte 2 CO 
ECC byte 1 88 



0047 

0000 
001 1 

000 1 
000 1 



CO / D2 see Table 2, field 7 



88 / 47 



Figure 4 
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Figure 6B 
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Message Control In 
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Example Link Control : 
Ack' Nack' = null 
Ack Nack' = send next packet 
Ack' Nack = send retry packet 
Ack Nack - N. A. 
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Node Input Node Output 

Node = Processor/Memory, 
Input / Output or Router 



/ - w, path width 
[1,4,8,16, 



775 



Figure 7 
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Figure 8 
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ECC 



The correction algorithm 

Data byte 0 input in error is 

The ECC for Al is F8 

ECC byte 0 input in error is 

The ECC syndrome 

E.P. from Table 5 - d5 & e5 

After corrections data = 81 hex. 



Data 



1 0 1 0 0 0 0 1 = Al hex. 



1 1 1 1 1 0 0 0 = F8 hex. 

0 1 0 1 0 1 1 1 - 57 hex. 

1 0 1 0 1 1 1 1 = AF hex. 

001 00000= e5 and 00 1 00000= d5 
0 1 1 1 0 1 1 1 = 77 hex. and 1 0 0 0 0 0 0 1=81 hex. 



Figure 10 A 
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Ack' Nack' - null 
Ack Nack' = send next packet 
Ack' Nack = send ecc retry packet 
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Figure 1 1 
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Begin with Byte 00 
Transmitted 

sOOtOO = 18h (data = ts = 81h) uOOvOO = 77h (ECC = vu = 77h) 

Received 

sOOtOO = 1 Ah (data = ts = Alh) uOOvOO = 75h (ECC = vu = 57h) 

So correction proceeds exactly as before in Figure 8 for byte 00. 

All 32 bytes are assembled and corrected then verified via the CRC checkcode comparison. 

ECC Data 
Data byte 00 input in error is 10100001=A1 hex. 

TheECCforAl isF8 1 1 1 1 1 000 = F8hex. 

ECC byte 00 input in error is 0 10 10 111=57 hex. 

The ECC syndrome 1 0 1 0 1 1 1 1 = AF hex. 

E.P. from Table I=d5&e5 00100000 = e5 and 00100000 = d5 

After corrections data = 81 hex. 0111011 l=77hex.and 1 0 0 0 0 0 0 1 = 81 hex. 



Figure 14A 
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cVeV eVeV e'eW eVeV 
eVeV e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 

d'dW d°d 1 d 2 d 3 d°d x d 2 d 3 d°d x d ? d 3 

1 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d s d 6 d 7 d 4 d 5 d 6 d 7 

e O e l e 2 e 3 e P e l e 2 e 3 e 0 e l e 2 e 3 ^1^3 

eVeV eVeV e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 

dWd 1 d°d*d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d 3 

2 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 
e°eVe 3 e°e 1 e 2 e 3 e°e 1 e 2 e 3 eVeV 



d°d x d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d ? 

3 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d ? d 4 d 5 d 6 d 7 

eVeV e o e i e 2 e 3 e o eVe ^ e°e 1 e 2 e 3 

e 4 e 5 e 6 e 7 eVeV e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 



508 509 510 511 0 
d°d 1 d 2 d 3 d°d l dV d°d x d 2 d 3 d°d 1 d 2 d 3 cVc 2 c 3 
' 1 ' ' 1 c ' ' " c ~' ' A ■* ■* * c°C 1 C 2 C 3 

cVc 2 c 3 
cVcV 



d°d 1 d 2 d 3 d°d L d 2 d 3 d 0 d x d 2 d 3 d°dW c°c 

d<d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 5 d 7 d 4 d 5 d 6 d 7 c°c 

eVeV e°e 1 e 2 e 3 e°e 1 e 2 e 3 e°e 1 e 2 e 3 c°c 

e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 c°c 



d°d 1 d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 
e°e 1 e 2 e 3 
e 4 eW 

d°d x d 2 d 3 d 0 d x d 2 d 3 d°d 1 d 2 d 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 



e"e"e 2 e 3 e w e~e~e~ 
eVeV e 4 e 5 e 6 e 7 



d 0 d x d 2 d 3 c°c 1 c 2 c 3 

d 4 d 5 d 6 d 7 c°c 1 c 2 c 3 

e°eVe 3 c°c l c 2 c 3 

e 4 e 5 e 6 e 7 c°c 1 c 2 c 3 

d°d 1 d 2 d 3 c°c 1 c 2 c 3 

d 4 d 5 d 6 d 7 c°c 1 c 2 c 3 

eVeV cWc 1 

e 4 e 5 e 6 e 7 c°c l c 2 c 3 



d°d 1 d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d 3 d 0 d x d 2 d 3 c°c 1 c 2 c 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 cVcV 

e ° e W eVeV eVeV e°e 1 e 2 e 3 c'cW 

eVeV e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 c°c 1 c 2 c 3 



c 28 c 29 c 30 c 31 

c 28 c 2, c 3<, c 31 
c 28 c 25 c 30 c 31 

c 2. c 29 c 30 c 31 

c 2 W°c 31 
c 2 W°c 31 

c 2 W°c 31 
c 2 V 5 c 30 c 31 
c 2 W°c 31 
c 28 c 2S c 30 c 31 

c 2 W°c 31 
c 28 c 2S c 3(, c 31 
c 28 c 29 c 3<) c 31 
c 28 c 29 c 30 c 31 



d°d l d 2 d 3 

509 d 4 d 5 d 6 d 7 
e°e l e 2 e 3 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
eVeV 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
e°e 1 e 2 e 3 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
e°e 1 e 2 e 3 


eVeV 


e 4 e 5 e 6 e 7 


e 4 e 5 e 6 e 7 


e 4 e 5 e 6 e 7 


d°d 1 d 2 d 3 
510 d 4 d 5 d 6 d 7 


dW.tf 

d 4 d 5 d 6 d 7 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
eVe 2 e 3 
e 4 e 5 e 6 e 7 


d°dM 2 d 3 
d 4 d 5 d 6 d 7 


e°e 1 e 2 e 3 
e 4 e 5 e 6 e 7 


eVeV 
e 4 e 5 e 6 e 7 


e°e 1 e 2 e 3 
e 4 e 5 e 6 e 7 


d°d 1 d 2 d 3 
511 d 4 d 5 d 6 d 7 
e°e 1 e 2 e 3 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
e°e 1 e 2 e 3 


d°d 1 d 2 d 3 
d 4 d 5 d 6 d 7 
eVeV 


d°d x d 2 d 3 
d 4 d 5 d 6 d 7 
eVe 2 e 3 



CRC c°c 0 c°c 0 c°c o c°c 0 c°c 0 c°c 0 c 0 c°c°c 0 

0 c^Vc 1 c'cVc 1 cVcV cWc 1 

c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 

c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 



d°dW d^d'd 3 d 0 d x d 2 d 3 d°d 1 d 2 d 3 c°c 1 c 2 c 3 
d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 cVc'c 3 



e e e e 
e 4 e 5 e 6 e 



eVe-e' 
e 4 e 5 e 6 e 7 



^ e 3 c°c ^ - 
5 e 6 e 7 c°c 1 c 2 c 3 



d°d 1 d 2 d 3 d°d 1 d 2 d 3 d°d 1 d 2 d 3 d°d x d 2 d 3 c°c 1 c 2 c 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d ? d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 c°c 1 c 2 c 3 

e°e 1 e 2 e 3 eVeV e°e 1 e 2 e 3 eVeV c°c 1 c 2 c 3 

e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 cVc 2 c 3 



d°d x d 2 d 3 d°d 1 d 2 d 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 

eVe 2 e 3 e°e 1 e 2 e 3 

e 4 e 5 e 6 e 7 e 4 e 5 e 6 e 7 

c 0 c°c°c 0 c 0 c°c°c 0 

c l cW gWc 1 

c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 

c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 



dWd 3 d°d 1 d 2 d 3 c°c 1 c 2 c 3 

d 4 d 5 d 6 d 7 d 4 d 5 d 6 d 7 c° C 1 c 2 c 3 

e 0 e l e 2 e 3 e 0 e l e 2 e 3 C 0 C 1 C 2 C 3 

e *e 5 e 6 e 7 e 4 e 5 eV c°cVc 3 

c°c o c°c 0 c 0 c 0 c°c 0 

c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 

c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 



c 28 c 29 c 30 c 31 
c 28 c 29 c 30 c 31 

c 28 c 29 c 30 c 31 
c 28 c 29 c 30 c 31 
c 28 c 29 c 30 c 31 

c 28 c 29 c 30 c 31 

c 28 c 29 c 30 c 31 
c 28 c 29 c 30 c 31 
c 28 c 29 c 30 c 31 

c 28 c 29 c 30 c 31 



CRC cVcV c°c 0 c°c 0 c 0 c°c o c 0 c°c 0 c°c 0 

7 cVcV cVcV cVcV cVcV 

c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 g 2 

c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 e 3 c 3 c 3 e 3 c 3 c 3 



c°c 0 c°c 0 c 0 c°c°c 0 c°c 0 c 0 c° c 0 c°c°c 0 

cVcV cVcV cVcV cVcV 

c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 c 2 

c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 c 3 



Array Size = 512 codewords by 512 codewords == 262,144 Bytes 
ECC Size = 262,144 Bytes 

CRC Size = 512 by 2 edges by 8 CWs by 2 bytes/CW = 16,384 Bytes 
Efficiency = 262,144 / [(262, 144 x 2) + 16,384] - 0.4848 



Figure 18 
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Start 300 



Set message byte count to zero 



Get next data byte [D] 



305 



310 



Address Table 1 with Data Byte [D] and 
read corresponding 16-bit codeword 



315 



! Optionally generate 4 separate CRCs for 
! column-in-error pointers 



320 



Aggregate 4 separate data buffers for 
dispersion across 4 channels or devices 



325 



Increment byte count 



330 




( STOP ) 



Optionally Encode CRC Bytes [CRC] 
as Data Bytes Above 



350 



Address Table 1 with CRC Byte [CRC] and 
read corresponding 16-bit codeword 



355 



Aggregate 4 separate data buffers for 
dispersion across 4 channels or devices 



Increment CRC count 



365 



360 



No 



370 



End of CRC ? 



__Yes 375 
(' STOP N , 



Figure 19 Flowchart for encoding codeword arrays 
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Start 



400 



Set Message byte count to zero 



405 



Assemble next column codeword array 
element pair {wx, wy, wz, xy, xz or yz} 



410 



Address Table 2 with assembled element 
pair and read 64-bits from Table 2 
(Table 2 is 8 8-bit fields wide) 



415 



Mask for the proper element pair field 
(wx data is in field 5, yz data is in field 0) 
Save data byte in read buffer 



420 



Increment byte count 



425 




430 



Yes 



( STOP } 



435 



Figure 20 Flowchart for decoding codewords 
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Start 



500 



Read the corresponding sector from any 2 good drives, assemble 
the data into bytes in the form of pairwise column codeword 
array element pairs; wx, wy, wz, xy, xz or yz and save in a buffer 



505 



Set sector byte count to zero 



510 



Load next column codeword array 
element pair {wx, wy, wz, xy, xz or yz} 



515 



Address Table 2 with assembled element pair and read all 8 
fields. Mask the appropriate element pair field and save data byte 



520 



Use the data byte [D] to address Table 1. Read the 
codeword array from Table 1 and mask for the missing 
column codeword array elements that are needed for 
reconstruction. Save data in a sector write buffer(s). 



525 



Increment sector byte count by Vi 



530 




535 



Write reconstructed sector (s) 



540 



( STOP ) 545 
Figure 21 Flowchart for reconstructing a disk drive sector 
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Table 1 Codewords denoted as column elements 

The table codewords is based on column values using the ECC polynomial 

gl(x) = 1 + x3 + x4 + x5 + x8 . A similar table shows the codewords based on row values. 

The codeword [CWi]= [Di] [Ei] - d0dld2d3d4d5d6d7e0ele2e3e4e5e6e7 
The codeword in binary array form: 

[pi] d0dld2d3 s {hexadecimal row dispersal} 

d4d5d6d7 t 
[Ei] e0ele2e3 u 

e4e5e6e7 v 



w x y z 



{hexadecimal column dispersal} 



Codeword packet 

Wmm 

r. 00.,. ' 0000 
^Sl C889 

^ E48C 



generation 



D0--f{ 
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Table 2 - Column Decode Table (abbreviated) 
Decoding table for columns, {all values are hexadecimal} 
Data In outputs ECC in Frame 7 
ECC in outputs Data in Frame 6 

Couplet wx, wy, wz, xy, xz and yz in outputs Data in Frames 0-5 



Bvte number 


7 


6 


5 


4 


3 


2 


1 


0 


Addr. = {dai 
ecc, cpq pair 


ECC 
{addr = date 


DATA 
{addr = ecc' 


DATA 
{addr = wx} 


DATA 
{addr = wy} 


DATA 
{addr = wz} 


DATA 
{addr = xy} 


DATA 
{addr = xz} 


DATA 
{addr = yz} 


00 


00 


00 


00 


00 


00 


00 


00 


00 


01 


39 


72 


4E 


84 


4E 


C8 


OC 


19 


02 


72 


E4 


64 


60 


E4 


9C 


CI 


Bl 


03 


4B 


96 


2A 


E4 


AA 


54 


CD 


A8 


04 


E4 


Fl 


80 


2A 


64 


90 


54 


01 


05 


DD 


83 


CE 


AE 


2A 


OC 


58 


18 


06 


96 


1? 


E4 


4A 


80 


58 


95 


BO 


07 


AF 


67 


AA 


CE 


CE 


C4 


99 


A9 


08 


Fl 


DB 


04 


AA 


04 


09 


51 


13 


09 


C8 


A9 


4 A 


2E 


4A 


95 


5D 


OA 


OA 


83 


3F 


60 


CA 


EO 


CI 


90 


A2 


0B 


BA 


4D ■ 


2E 


4E 


AE 


5D 


96 


BB 


0C 


15 


2A 


84 


80 ' 


60 


99 


05 


12 


0D 


2C 


58 


CA 


04 


2E 


05 ; 


09 


OB 


0E 


67 


CE 


EO 


EO ' 


84 


57, 


C4.. 


A3 


OF 


5E 


BC 


AE 


64 


CA 


;cd 


C8 


C8 


10 


DB 


8F 


09 


A3 " 


27 


13 


42 


27 


11 


E2 


FD 


47 


27 


69 


8F 


4E 


3E 1 


12 


A9 


6B 


6D 


C3 


C3 


DB 


83 


96 
















■ ~- . - , 




IF 


85 


33 


A7 


C7 


ED 


DE 


8A 


9D 




















43 


6C 


D8 


EE 


EE 


EA 


40 


D8 


9A 




















47 


88 


29 


6E 


C4 


8E 


DO 


8C 


9B 




















9C 


80 


3 9 


45 


8B 


45 


8B 


12 


37 




















D2 


CO 


B? 


61 


61 


81 


C3 


C3 


A6 




















E5 


3B 


76 


5E 


14 


5A 


BD 


28 


5A 


E6 


70 


E0 i 


74 


FO 


FO 


E9 


E5 


F2 


E7 


49 


92 


3A 


74 


BE 


75 


E9 


EB 


E8 


17 


2E 


94 


10 


74 


B8 


21 


51 


E9 


2E 


5C 


PA 


94 


3 A 


24 


2D 


48 


EA 


65 


CA 


FO 


70 


?0 


70 


EO 


EO 


EB 


5C 


B8 


BE 


F4 


DE 


EC 


EC 


F9 


EC 


F3 


DF 


14 


3A 


10 


28 j 


75 


50 


ED 


CA 


AD 


5A 


BE 


5E 


B4 


79 


49 


EE 


81 


3B 


70 


5A 


F4 


EO 


B4 


El 


EF 


B8 


4 9 


3E 


.PP." 


BA 


7C 


B8 


F8 


F0 


3D 


7A 


99 


19 


57 


A2 


32 


65 


Fl 


04 


08 


D7 


9D 


19 


Fl 


Fl 


7C 


F2 


4F 


9E 


FD 


79 


B3 


6A 


F3 


D4 


F3 


76 


EC 


B3 


FD 


FD 


F6 


FF 


CD 


F4 


D9 


8B 


19 


33 


33 


32 


66 


64 


F5 


E0 


F9 


57 


B7 


7D 


AE 


6A 


7D 


F6 . 


AB 


6F 


7D 


53 


D7 


FA 


A7 


D5 


F7 


92 


ID 


33 


D7 


99 


66 


AB 


CC 


F8 


CC 


Al 


9D 


B3 


53 


AB 


63 


76 


F9 


F5 


D3 


D3 


37 


ID 


37 


6F- 


6F 


FA 


BE 


45 


F9 


D3 


B7 


63 


A2 


C7 


FB 


87 


37 


B7 


57 


F9 


FF 


AE 


DE 


FC 


28 


50 


ID 


99 


37 


3B 


37 


77 


FD 


11 


22 


53. 


ID 


79 


A7 


3B 


6E 


FE 


5A 


B4 1 


79 


F9 


D3 


F3 


F6 


C6 


FF 


63 


C6 


37 


7D 


9D 


6F 


FA 


DF 
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Table 3 Codewords denoted as row elements 

The table codewords is based on row values using the ECC polynomial 

gi(x) == 1 + x 3 + x 4 + x 5 + x 8 . A similar table shows the codewords based on column values. 

The codeword [CWJ- [Pi] [Ej] = dWdWd 6 dWeVe 4 eW 
The codeword in binary array form: 



[E ± ] 



d°d 1 d 2 d 3 s {hexadecimal row dispersal} 
d 4 d 5 d 6 d 7 t 



eVeV u 
e 4 e 5 e 6 e 7 v 



w x y z {hexadecimal column dispersal} 



Codeword packet 

cp §Da : " " 



0000 
801F 
01BD 
81A2 
02F8 
82E7 
0345 
835A 
0472 
846D 
05CF 
85D0 
068A 
8695 
0737 
8728 
08E4 
88FB 
0959 
8946 
0A1C 
8A03 
0BA1 
8BBE 
0C96 
8C89 
0D2B 
8D34 
0E6E 
8E71 
0FD3 
8FCC 



[ A9 [ ■ 

pi i 

mm 

t D9; / 
EV 

h E9 : 

kFl 

' " ' i re- 



generation 

cp ;, :i Da"-:j 



908C L OA 

112E ^12 • 'j 
9131 

126B M2V\\ 

9274 ^2Ai 1 




values are 
cp 

3 0B4 
B0AB 
3109 
B116 

,23 j 324C 
,2B-; i B253 
;-33;; :; 33F1 
t 3B.*. 1 B3EE 
;4-3 : : -1 3 4C6 
' B4D9 




hexadecimal} 

0H 404E 

HH C051 



41F3 
C1EC 




9EE2 
1F4 0 
9F5F 




r?4^ 42B6 
2G 'i; C2A9 

34 $ 430B mf : /i 

M4' 443C |f5': ; 

■He* 2 * feS 

\54# 458i PI;-'; 

1HH 



C766 
48AA 
C8B5 
4917 
C908 
4A52 

CA4D . 
1 4BEF Hi 
CBF0 ~" 
4CD8 
M CCC7 
* 4D65 

SI c° 7A 

4E20 

Pi CE3F 

4F9D 
§§ CF82 



5 ODD 
D0C2 
5160 
D17F 
5225 
D23A 
5398 
D387 
54AF 
D4B0 
5512 
D50D 
5657 
D648 
57EA 
D7F5 
5839 
D826 
5984 
D99B 
5AC1 
DADE 
5B7C 
DB63 
5C4B 
DC54 
5DF6 
DDE 9 
5EB3 
DEAC 
5F0E 
DF11 




6069 
E076 
61D4 
E1CB 
6291 
E28E 
632C 
E333 
641B 
E404 
65A6 
E5B9 
66E3 
E6FC 
675E 
E741 
688D 
E892 
6930 
E92F 
6A75 
EA6A 
6BC8 
EBD7 
6CFF 
EGEO 
6D42 
ED5D 
6E07 
EE18 
6FBA 
EFA5 



HH 



HH 

mm 



cp 

70FA 
F0E5 
7147 
F158 
7202 
F21D 
73BF 
F3A0 
7488 
F497 
7535 
F52A 
7670 
F66F 
77CD 
F7D2 
7 8 IE 
F801 
79A3 
F9BC 
7AE6 
FAF9 
7B5B 
FB44 
7C6C 
FC73 
7DD1 
FDCE 
7E94 
FE8B 
7F29 
FF36 
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Table 4 - Row Decode Table (abbreviated) 

Decoding table for rows, {all values are hexadecimal} 
Data In outputs ECC in Frame 7 
ECC in outputs Data in Frame 6 

Couplet st, su, sv, tu, tv or uv in outputs Data in Frames 0 - 5 



Byte number 


7 


6 


5 


4 


3 


2 


I 


0 


Addr. = {data, 
ecc, cpq pair} 


ECC 
{addr - data} 


DATA 
{addr = ecc} 


DATA 
{addr -st} 


DATA 
{addr = su} 


DATA 
Jaddr = sv} 


DATA 
{addr = tu} 


DATA 
{addr=tv} 


DATA 
{addr = uv} 


00 


00 


00 


00 


00 


00 


00 


00 


00 i 


01 


39 


72 


10 


AO 


BO 


08 


OC 


8F 


02 


72 


E4 


20 


DO 


40 


02 


OD 


27 


03 


4B 


96 


30 


70 


FO 


OA 


01 


A8 


04 


E4 


Fl 


40 


30 


80 


04 


03 


4E 


05 


DD 


83 


50 


90 


30 


OC 


OF 


CI 


06 


96 


15 


60 


EO 


CO 


06 


OE 


69 


07 


AF 


67 


70 


40 


70 


OE 


02 


E6 


08 


Fl 


DB 


80 


60 


20 


09 


OA 


9C ; 


09 


C8 


A9 


90 


CO 


90 


01 


06 


13 


OA 


83 


3F 


AO 


BO 


60 


OB 


07 


BB 


OB 


BA 


4D 


BO 


10 


DO 


03 


OB 


34 


OC 


15 


2 A 


CO 


50 


AO 


OD 


09 


D2 


OD 


2C 


58 


DO 


FO 


10 


05 


05 


5D 


OE 


67- 


CE 


EO 


80 


EO 


OF 


04 


F5 


OF 


5E 


BC 


FO 


20 


50 


07 


08 


7A 


10 


DB 


8F 


01 


CI 


Fl 


13 


15 


72 
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Table 5 Error Pattern Table 

1 or 2 bit error patterns for polynomial gi(x) = 1 + x 3 + x 4 + x 5 + x 8 addressed by error syndrome values {syndrome values 
are hexadecimal}. There are 16 single bit errors and 120 double bit errors. For actual use the table values would have error 
pattern bits set to ones that would toggle the data and ecc bits via the ex-or logical operation. It is also possible to simply 
translate the results via hardware logical operations. 

The codeword [CWJ- [DJ [EJ - dWdWdWe'eVeVeV 

D0D1D2D3D4D5D6D7E0E1E2E3E4E5E6E7 D0-D7 is data and E0-E7 is ECC 
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